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Description. 

[0001] The invention relates to a system for monitor- 
ing and/or controlling protein utilization in animals on a 
cattle farm, which cattle farm is provided with a milking 
plant for taking milk from the animals. 
[0002] The invention also relates to a process for 
monitoring and/or controlling protein utilization in ani- 
mals on a cattle farm, which cattle farm is provided with 
a milking plant for taking milk from the animals. 
[0003] In cattle farming, it is highly important that the 
animals (e.g. cows) optimally utilize the protein con- 
tained in the ration, because protein is one of the most 
expensive feed components. The utilization depends, 
Inter alia, on the amount of energy and protein simulta- 
neously present in the animal. 

[0004] When a ration contains more protein than is 
necessary, not all the ammonia formed therefrom can 
be processed in the rumen. The excess ammonia is tak- 
en up in the blood and discharged to the liver where the 
ammonia is converted to urea (=CO(NH2)2). This urea 
is taken up in the blood and largely excreted via the 
urine. From the blood, a small part of the urea also finds 
its way to the milk. In a cow producing 25 kg milk, this 
is about 6 to 8 g (0.2 to 0.3 g/i). The more ammonia in 
the rumen, the more urea in the blood, and the more 
urea In the milk. 

[0005] Excess protein (i.e. also excess nitrogen, be- 
cause protein includes nitrogen) in the ration leads to a 
higher urea content in the milk. Accordingly, from the 
viewpoint of nitrogen utilization, a low urea content is 
desirable. However, there Is also a lower limit. An unduly 
low urea content indicates an Improper energy/urea ra- 
tio in the ration or an unduly low protein content of the 
ration. The animals feed less, produce less milk than 
they can. and/or the protein content in the milk decreas- 
es. 

[0006] An important point is that it requires energy to 
process urea; In other words, a high nitrogen balance is 
energetically unfavorable. 

[0007] A study has shown that of the feed and animal 
factors (such as, inter alia, age, lactation stage, race 
etc.) in particular the uptake of grams of UPB (unstable 
protein balance) of the total ration significantly influenc- 
es the urea content. On one farm, substantial differenc- 
es may occur within a stalling period. These differences 
particularly occur when changing to another grass si- 
lage pit with another UPB. The additional concentrates 
are then mostly not directly adapted, so that the UPB of 
the total ration may greatly vary. This becomes manifest 
in the urea content of the individual animals and of the 
tank milk. 

[0008] In the first instance, it is the fresh animals 
which are important to determine deviations in the en- 
ergy/protein supply. A second important group is the 
stale animals. In this.group of animals, an unduly low 
protein yield occurs relatively often in the ration. Sam- 
pling of in particular animals from these two groups may 



be of good help when judging of rations. 
[0009] Sine in many cases concentrate m tering 
computers ar used, the obs rvatlon of a well-balanced 
energy and protein utilization by the cattle farmer Is of 
s essential importance to an optimum automatic applica- 
tion and distribution of the relatively expensive concen- 
trates. 

[0010] Furthermore, the literature, e.g. the article 
"Ureumonderzoek in tankmelk voor betere stikstof be- 
to nutting" (in translation: "A study on urea in tank milk for 
better nitrogen utilization") by W.J. Bruins and A.C.G. 
Beldman (MDM-5, June 1996, Management op Duur- 
zame Melkveebedrijven (in translation: "Management 
on Permanent Dairy Farms"), a publication by cooper- 
is ating agricultural institutions), mentions negative effects 
of high urea contents on fertility. In fact, a high content 
is associated with conceiving problems. From a level of 
30 mg/100 ml already, this becomes evident. Besides, 
mention is also made of negative effects of high urea 
20 contents oh the occurrence of lameness (founder) and 
indigestion. 

[0011] A study shows that the urea content in milkalso 
gives information about the protein content of the pas- 
ture grass and thus indirectly also about the availability 
25 of nitrogen to the pasture grass. On the basis of this in- 
formation, the fertilization of these parcels can be ad- 
justed. 

[0012] The article "Melkcontrole en managementlnfo" 

(in translation: "Milk inspection and management info") 
30 by Dr.lr. H.J. CM. van den Bijgaart from the journal 
Veeteelt (in translation: "Cattle farming") of July 1/2, 
1997, clearly indicates the importance of urea determi- 
nation in milk. 

[0013] WO 91/00021 also describes a relation be- 

35 tween urea content in urine and milk from the animals, 
on the one hand, and the protein content in the rations 
of animals, on the other hand, as well as a process for 
correspondingly adjusting the rations. 
[0014] The invention is based on the insight that the 

40 known process and systems for determinirig the urea 
content are not automated. Samples of the milk are tak- 
en manually. Consequently, there is only obtained a very 
limited insight into the protein content in the rations of 
the animals. Adjusting of the rations to optimize the pro- 

45 tein content is therefore rather inaccurate. 

[0015] It is an object of the system according to the 
invention to provide a solution to this problem, which 
system is characterized in that it is provided with a sen- 
sor unit which, in use, is arranged to be coupled to the 

so milking plant to automatically measure the urea content 
of milk contained in the milking plant, and which system 
is further provided with recording means for automati- 
cally recording the measured urea content. 
[0016] The process according to the invention is char- 

55 acterized in that the urea content of milk contained in 
the milking plant is automatically measured by means 
of a sensor unit, and that the automatically measured 
urea content is recorded. 
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[0017] Since the urea content is now autonnatically 
determined and recorded, there can be obtained a very 
good impression of the protein content in the rations of 
the animals. 

[0018] The invention will now be explained in more 
detail with reference to the accoinpanying drawings, in 
which: 

Fig. 1 diagrammatically shows the protein digestion 
in ruminants; and 

Fig. 2 shows a possible embodiment of a system 
according to the invention for carrying out a process 
according to the invention. 

[0019] The problem when determining well-balanced 
rations is that it is necessary to continuously adjust them 
on the basis of different parameters to be measured. For 
this purpose, a limited number of cattle farmers present- 
ly use, inter alia, the daily milk yield per cow. The con- 
sistency of the manure also tells something of the de- 
gree of digestion, but, in practice, it can hardly be deteir- 
mined objectively per cow. Besides, the content of tat 
and protein in the milk is determined every 3 or 4 weeks 
(milk inspection). The frequency of this determination for 
regularly adjusting the rations seemstoo low. Especially 
in the pasture period with greatly varying feed supplies 
and relatively long intervals between the milk inspec- 
tions, much information is lacking. Furthermore, the cor- 
relation of fat and protein with the rations is not always 
very clear. 

[0020] Fig. 1 diagrammatically shows the protein di- 
gestion of ruminants. The knowledge of the urea content 
has an additional effect in this process. When using the 
urea content as an indicator of nitrogen excess, or pro- 
tein excess in the rations, continuous observation is very 
important. At the moment, a cattle farmer can obtain the 
urea content of individual cows or the bulktank by taking 
a sample manually and sending it to a laboratory where 
it is analyzed/This has the drawback that the cattletarm- 
er receives the result from the laboratory some days lat- 
er, and not until then can action, if necessary, be taken. 
[0021] When all the animals receive the same ration, 
the urea content can also be measured in the tank. 
[0022] Studies have shown that on the basis of the 
urea content in the milk the nitrogen losses caused by 
protein excess in the feed can be properly predicted via 
the urine. Particularly suitable therefor are samples of 
groups of animals with the same ration. 
[0023] Since in the near future the authorities intend 
to impose strict requirements on the maximum allowa- 
ble nitrogen losses, a reliable management instrument 
is required for the cattle farmer to obtain an impression 
of the nitrogen losses occurring during the production of 
milk. The measurement of the urea content in milk may 
be such an instrument. 

[0024] The object of the present invention is to signal- 
ize individual animals or groups of animals in which the 
urea content in the milk deviates from normal. This may 



be a deviation upwards and downwards. The system . 
therefore consists at least of a devkse mounted in the 
milk production line (e.g. a long milk tube), or a device 
capable of sucking up milk from a plant. In the milk 
5 sucked up or flowing along, the urea content is deter- 
mined on-line. This content is compared with an upper 
or a lower limit. When the actual content exceeds the 
predetermined limit, this is indicated. 
[0025] Determining/recording of urea content is pos- 
10 sible by means of different advanced techniquiBS, inter 
alia RAMAN spectroscopy or a conductivity measure- 
ment via imnnobillzed enzymes, in which, under the In- 
fluence of the immobilized enzyme urease, urea is con- 
verted to the reaction products ammonium and hydro- 
ps gen carbonate ions, which can be detected conducto- 
metrically on a gold or platinum surface. The latter meth- 
od is described in the following articles: "Multi-analyte 
miniature conductance biosensor" by D.C. Cullen, R.S. 
Sethi and C.R. Lowe in Analytica Chimica Acta 231: 
20 33040, 1990and "Modelof an immobilized enzyme con - 
ductimetric urea biosensor' by N.F. Sheppard, D.J. 
Mears and A. Giuseppi-Elie in Biosensors & Bioelec- 
tronics 11 (10): 967-979, 1996. 

[0026] The latter method is very suitable for use in 

25 milk, because the measurement may be carried out on- 
line during the milking process, without requiring addi- 
; tion of chemical reagents and batch process steps. 
[0027] By means of the above-mentioned measuring 
technique, the attention of the cattle farmer is drawn to 

30 the indicated animals by giving an audio or visual signal 
in the milking shed at the animals in question or by show- 
ing the indicated animals on a display or a printer. 
[0028] The data collected by means of such a meas- 
uring device are passed to a farm management cpmpu- 

35 ter. In this computer, the data obtained are combined 
with other animal-bound data which are known to be re- 
lated to the protein utilization. Eligible therefor are the 
milk production and the concentrate and roughage up- 
take. The combination of the different date creates a bet- 

40 ter image of whether or not the protein in the feed is 
efficiently utilized. 

[0029] The system according to the invention consists 
of a urea measuring unit which is combined or coupled 
by means of a cable with a display housing with a key- 
45 board on whteh the cattle farmer is notified of, e.g.. in- 
dicated animals. The measuring unit is provided with 
two connecting pipes to which are connected the milk 
supply tube and the milk discharge tube, respectively It 
is thereby easy, inter alia, to mount the system in the so- 
so called long milk tube. 

[0030] Besides, the system may further have the pos- 
sibility of separating a limited amount of milk in a sample 
bottle for further analysis in a laboratory. The system can 
be carried out stand-alone, without coupling with anoth- 
55 er computer in the farm. In this case, the measuring unit 
is provided with a central processing unit, a display and 
• a keyboard for inputting threshold values and regularly 
reading out indfcations given by the system. It is also 
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possible to couple the siystem to a so-called farm man- 
agement computer so as to combine the data concern- 
ing the ureia content with other data within the system, 
such as e.g. feed intake, regulation also being possible, 
and the concentrate and roughage supplies being ad- 
justed regarding quantity and/or type of feed on the ba- 
sis of the measured urea content in the milk. 
[0031] On the basis of the urea content in thiB milk, the 
nitrogen losses can be predicted via the urine, so that 
they, inter alia, can be used within the framework of the 
mineral balance and the manure levy. Furthermore, on 
the basis of the urea content in the milk, the availability 
of nitrogen to the pasture grass can be predicted, so that 
this Information can be used to adjust fertilization. 
[0032] The system can be of mobile design, thus en- 
abling the system to move. Consequently, it is also easy 
to move a system between different milking positions 
(animals) or between different farms, 
[0033] A diagrammatic fuilher elaboration of a system 
according to the invention for carrying out a process ac- 
cording to the invention is shown in Figure 2. 
[0034] In Figure 2, numeral 1 denotes a milking plant 
for taking milk from animals, which is placed in a cattle 
farm. The milking plant includes at least one milk line 2, 
whk;h opens into a milk storage container 4. In use, an 
amount of milk taken from an animal or from a group of 
animals flows via the milk line 2 to the storage container 
■4." ■ 

[0035] The system according to the invention is pro- 
vided with a first sensor unit 6, which is fitted in the milk 
line 2 of the milking plant 1. The first sensor unit 6 is 
provided with a housing 8 having fitted therein a sensor 
10 for measuring the urea content of the milk flowing 
through the milk line 2. The housing 8 has a milk inflow 
opening 1 2 and a milk outflow opening 14 for receiving 
the first sensor unit 6 in the milk line 2. The system is 
further provided with a pump unit 16 for receiving milk 
frorh the milking plant 1 : Iri this case, the pump unit is 
arranged so as to take, by means of the pump 16. milk 
from the milk container 4 of the milking plant 1 . The de- 
vice is further provided with a second sensor unit 18 to 
which the milk taken from the milking plant by means of 
the pump is supplied for further analysis. The second 
sensor unit 18 is provided with a sensor 10' of the same 
type as the sensor 10 discussed before. 
[0036] The first sensor unit 6 and the second sensor 
unit 8 are connected to a computer 24 of the system via 
lines 20 and 22, respectively. Via lines 20 and 22, sig- 
nals representing urea content, which are generated by 
the sensors 10 and 10'. respectively, are supplied to the 
computer 24. Connected to the computer 24 are further 
a printer 26, a display 28 and a loudspeaker 30. 
[0037] The computer 24 of the system according to 
the invention is further coupled via line 32 to a feeding 
plant 34 for automatically giving feed to the animals. Fur- 
thermore, the computer 24 is connected via line 36 to a 
known per se farm computer 38. 
[0038] The operation of the system according to the 



invention is as follows. 

[0039] By means of the first sensor unit, the urea con- 
tent of milk contained in the milking plant 1, in this ex- 
ample milk flowing through the milk line 2, Is measured 
5 automatically. By means of the computer 24, the urea 
content is measured on-line. The computer 24 also 
records the measured urea content. By means of the 
pump 16, a sample can likewise be taken from the milk 
storage container 4 for determining, by means of the 
10 second sensor unit 18, the urea content in the sample 
taken. This measured urea conteht, too. may be record- 
ed in a storage medium (e.g. a hard disk) of the compu- 
ter. The computer 24 is arranged to generate a signal 
when the measured urea content exceeds a predeter- 
is mined upper or tower limit value. By means of this signal, 
in this example a visual signal is shown on the display 
28 when the measured urea content exceeds the pre- 
determined upper or lower limit value. The display 28 
therefore functions as a visual means for giving a visual 
20 signal. Quite analogously, the loudspeaker 30 functions 
as an audio means for giving an audio signal when the 
measured urea content exceeds the predetermined up- 
per or lower limit value. The computer is further ar- 
ranged to print information about the measured urea 
25 content on the printer 26. When the audio or visual sig- 
nal is given, a cattle farmer, e.g., may increase the 
aniount of protein In the rations of the animals when the 
lower limit value is exceeded, or decrease the amount 
of protein in the rations of the animals when the upper 
30 limit value is exceeded. 

[0040] Furthermore, the system according to the in- 
vention may be extended by an identification system 40, 
42 of a known per se type. The animals, e.g., are then 
provided with transponders 42. which contain informa- 
35 tion about the identity of the animals or the identity of a 
group of animals. By means of a known per se transmit- 
ting and receiving unit 40, this information can be read 
out and supplied to the computer 24. Thus, the computer 
24 can record the urea content belonging to an animal 
40 or a group of animals, together with the pertinent identity 
of the animal or the group of animals. The information 
recorded in the computer may also be supplied via line 
36 to the known per se farm computer 38. The farm com- 
puter 38 can process this information, together with oth- 
45 er relevant information from the animals, e.g. informa- 
tion about the amount of milk given by the animals, the 
time when the animals give milk, the amount of feed con- 
sumed by the animals etc., to adjust the amount and/or 
the type of concentrate and/or roughage supply, wheth- 
50 er or not automatically or manually. This other relevant 
information is supplied via line 44 to the farm computer. 
When this is done automatically, the feeding plant 34 
can be correspondingly controlled via a line 46. 
[0041] Furthermore, the computer 24 may be pro- 
55 grammed to generate, on the basis of the measured 
urea content in the milk, information about nitrogen loss- 
es in the urine of the animals. The computer 24 may also 
be programmed to generate, on the basis of the meas- 
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ured urea content, information about the availability of 
nitrogen in the pasture grass consumed by the animals. 
Furthermore, the computer can ensure that the urea 
content is periodically measured and recorded automat- 
ically by means of optionally the first or the second sen- 
sor unit, or both. 

[0042] The sensor 10, 10' may be of any known per 
se type suitable for determining the urea content. The 
sensor unit, e.g.. may be arranged to determine the urea 
content in the milk on the basis of the conductivity of 
ammonium and hydrogen carbonate ions. 
[0043] The inventbn is in no way limited to the above- 
described embodiment. Thus, the computer 24 and the 
first sensor unit 6 can be accommodated in a housing. 
It Is also possible to accommodate the computer 24. the 
pump 16 and the second sensor unit 18 In a housing. 
The whole system is then of portable design and, e.g., 
may be coupled with the milking plant, if so desired. 
[0044] Such variants are each deemed to fall within 
the scope of the invention. 

Claims 

1. A system for monitoring and/or controlling protein 
utilization in animals on a cattle farm, which cattle 
farm is provided with a milking plant tor taking milk 
from the animals, characterized In that the system 

" is provided with a sensor unit which, in use, is ar- 
. ranged to be coupled to the milking plant to auto- 
matically measure the urea content of milk con- 
tained in the milking plant, arid which system is fur- 
ther provided with recording means for automatical- 
ly recording the measured urea content. 

2. A system according to claim 1 , characterized in that 
the system is arranged to measure the urea content 
on-line during the operation of the milking plant. 

3. A system according to claim 2, characterized in that 
the sensor unit is arranged to be fitted in a milk line 
of the milking plant. 

4. A system according to claim 3, characterized in that 
the sensor unit is provided with a housing having 
included therein a sensor for measuring the urea 
contenti which housing has a milk inflow opening 
and a milk outflow opening for receiving the first 
sensor unit in the milk line. 

5. A system according to claim 1 or 2, characterized 
In that the system is further provided with a pump 
unit for taking milk from the milking plant and for 
supplying it to the sensor unit. 

6. A system according to any one of the preceding 
claims, characterized in that the system is further 
provided with a cornputer for processing signals 



generated by means of the sensor unit and repre- 
senting urea content. 

7. A system according to claim 6. characterized in that 
s the system generates a signal when the measured 

urea content exceeds a predetermined upper or 
lower limit value. 

8. A system according to claim 7, characterized in that 
10 the system is further provided with visual means for 

giving a visual signal when the measured urea con- 
tent exceeds the predetermined upper or lower limit 
value. 

IS 9. A system according to claim 7 or 8, characterized 
in that the system is further provided with audio 
means for giving an audio signal when the meas- 
ured urea content exceeds the predetermined up- 
per or tower limit value. 

20 

10. A system according to any one of the preceding 
claims, characterized In that the system is further 
provided with a printer for printing information about 
the nieasured urea content. 

25 ' 

11. A system according to any one of the preceding 
claims, characterized in that the system is further 
provided with a farm computer coupled with the 
sensor unit, which farm computer is arranged to 

30 process the measured urea content, in combination 
with other relevant informatbn about the aninnals. 

12. A system according to any one of the preceding 
claims, characterized in that the sensor unit is ar- 

35 ranged to determine the urea content in the milk by 
means of the conductivity of amnrranium and hydro-; 
gen carbonate ions. 

13. A system according to any one of the preceding 
40 clainns. characterized in that the system is of mobile 

design. 

14. A system according to any one of the preceding 
claims, characterized in that the system is further 

45 arranged to generate, on the basis of the measured 
urea content, information for adjusting the amount 
and/or the type of concentrate and/or roughage 
supply. 

so IS. A system according to any one of the preceding 
claims,. characterized in that the system is further 
arranged to generate, on the basis of the measured 
urea content in the milk, Information about nitrogen 
losses in urine of the animals. 

55 

16, A system according to any one of the preceding 
claims, characterized in that the system is further 
arranged to generate, on the basis of the measu red 
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urea content, information about the availability of ni- 
trogen in the pasture grass consumed by the ani- 
mals. . . 

17. A system according to any one of the preceding s 
claims, characterized in that the system is arranged 

to measure and record the urea content in the milk 
per animal or per group of animals. 

18. A system according to any one of the preceding 
claims, characterized in that the system is arranged 
to periodically measure and record the u rea content 
automatically. 

19. A process for monitoring and/or controlling protein is 
utilization in animals on a cattle farm, which cattle 
farm is provided with a milking plant for taking milk 
from the animals, characterized in that the urea con- 
tent of milk contained in the milking plant is meas- 
ured automaticaily by means of a sensor unit and 20 
that the measured urea content is recorded auto- 
matically. 

20. A process according to claim 19, characterized In 
that the urea content is measured on-line during the 2S 
operation of the milking plant. 

21. A process according to claim 19 or 20, character- 
ized In that the urea content of milk flowing through 

a milk line of the milking plant is measured. 30 

22. A process according to claim 19 or 20, character- 
ized In that the urea content of milk contained in a 

. storage container of the milking plant is measured. 

35 

23. A jarocess according to any one of claims 19-22, 
characterized in that a signal is generated when the 
measured urea content exceeds a predetermined 
upper limit value or lower limit value. 

40 

. 24. A process according to claim 23, characterized in 
that the signal is an audio and/or visual signal. 

25. A process according to any one of the preceding 
claims 19-24. characterized in that information 45 
about the measured urea content is printed. 

26. A process according to any one of the preceding 
claims 19-25. characterized in that the measured 
urea content is supplied to a farm computer, which so 
is arranged to process the measured urea content 

in combination with other relevant infonmatton about 
the animals. 

27. A process according to any one of the preceding ss 
claims 19-25, characterized in that, on.the basis of 
the measured urea content, the amount and/or the 
type of concentrate and/or roughage supply is ad- 



justed. 

28. A process according to any one of the preceding 
claims 1 9-27, characterized in that, on the basis of 
the measured urea content in the milk, information , 
about nitrogen losses in urine of the animals is gen- 
erated. 

29. A process according to any one of the preceding 
claims 1 9-28, characterized in that the urea content 
is measured and recorded per animal or group of 
animals. 

30. A process according to any one of the preceding 
claims 19-29, characterized in that the ureaconterit 
is measured periodically. 

31. A system for monitoring and controlling the protein 
utilization in animals, characterized in that, on the 
cattle farm, the urea content in milk is measured per 
animal or per group of animals. 

32. A system for monitoring and controlling the protein 
utilization in animals according to claim 31 , charac- 
terized in that during the. milking process the urea 
content is determined on-line. e.g. in the milk line. 

33. A system for monitoring and controlling the protein 
utilization in animals according to claim 31 or 32, 
characterized in that the urea content is determined 
periodically. 

34. A system for monitoring aind controlling the protein 
utilization in animals according to claim 31 , 32 or 
33, characterized in that the system is provided with 
a pump device for sucking up milk, after which the 
urea content is determined in this sucked-up milk. 

35. A system for monitoring and controlling the protein 
utilization in animals according to any one of the 
preceding claims 31-34, characterized in that the 
urea. content In milk is measured with the system, 
on the basis of the conductivity of ammonium and 
hydrogen carbonate ions, reaction products formed 
when urea contacts the immobilized enzyme ure- 
ase. 

36. A system for monitoring and controlling the protein 
utilization in animals according to any one of the 
preceding claims 31 -35. characterized in that the 
system is arranged such that when the measured 
urea content exceeds a predetermined lower or up- 
per limit value, the attention of the cattle famner is 
drawn thereto by means of an audio signal. 

37. A system for monitoring and controlling the protein 
utilization In animals according to any one of the 
preceding claims 31 -36, characterized in that the 
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system is arranged such that when the measured 
urea content exceeds a predetermined lower or up- 
per limit value, the attention of the cattle farmer is 
drawn thereto by means of a visual signal. 

38. A system for monitoring and controHihg the protein 
utilization in animals according to any one of the 
preceding claims 31-37, characterized in that the 
system is arranged such that when the measured 
urea content exceeds a predetermined lower or up- 
per limit value, the attention of the cattle farmer is 
drawn thereto by means of an indication list on a 
display or printer. 

39. A system for monitoring and controlling the protein 
utilization in animals according to any one of the 
preceding claims 31 -38, characterized in that a rep- 
resentative sample can be separated for further 
analysis in a latx>ratory. 

40. A system for monitoring and controlling the protein 
utilization in animals according to any one of the 
preceding claims 31-39, characterized In that the 
system is of mobile design and is therefore also 
movable. 



the mineral balance and manure levy. 

45. A system for monitoring and controlling the protein 
utilization in animals according to any one of the 

preceding claims 31-44, characterized in that, on 
the basis of the urea content in the milk, the system 
predicts the availability of nitrogen to the pasture 
grass, so that this information can be used to adjust 
the fertilization. 
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41. A system for monitoring and controlling the protein 
utilization in aninnals according to any one of the 
preceding claims 31-40, characterized in that the 
system is provided with a keyboard, a display and 
a local processing unit and can thus operate stand- 
alone. 
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42. A system for monitoring and controlling the protein 
utilization in animals according to any one of the 
preceding claims 31 -41 , characterized in that the 
system is coupled to a farm computer system, by 
which the results can be combined with other data 
contained vyithin the system, such as, e.g., (concen- 
trate) feed intake etc., so that the reliability of the 
information about the protein utilization efficiency 
increases. 
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43. A system for monitoring and controlling the protein 
utilization in animals according to any one of the 
' preceding claims 31-42, characterized in that the 
system, whether or not in combination with a farm 
computer, independently adjusts the concentrate 
and roughage supplies regarding amount and/or 
type of feed, on the basis of the measured urea con- 
. tent in the milk. 
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44. A system for monitoring and controlling the protein 
utilization in animals according to any one of the 
preceding claims 31 -43, characterized in that, on 
the basis of the urea content in the milk, the system 
predicts the nitrogen losses via the urine, so that 
they, inter alia, can be used within the framework of 
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